Antiprotozoal Activity Against Acanthamoeba castellanii
Introduction:
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The study of natural products for drug
discovery is a vital field in pharmaceutical
research. Over the past 25 years natural products
have been the forefront of discovery in drugs,
from aspirin to antibiotics1. The purpose of this
research project was to determine if a natural
product could readily kill Acanthamoeba
castallanii.
The development of an assay to evaluate
viable lethality against this protozoan was
created. Ninety-two extracts were proposed for
testing against the cysts that this protazoan
forms. This specific organism was chosen
because of its detrimental effect on human
corneas. The protozoan binds to the cornea and
grows cysts which leads to Acanthameoba
keratitis.
Acanthamoeba castellanii is found
naturally in soil, water, and air. This ailment is
found normally with people who wear contact
lenses. The contact lens acts as an encapsulation
for the amoeba to grow on the cornea2.

Assay Development:

Conclusions:
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Methods:
A stock culture of Acanthamoeba castallani from ATCC was ordered to have a standard to
subculture for experimentation. This stock was placed on a ATCC 711 agar plate that was prepared by
the author. This was a change from the preliminary protocol where an agar was being ordered already
prepared for culturing. The ATCC 711 agar is a peptone agar that facilitated the growth of cysts quickly.
E. coli was plated on the agar first as another source of nutrients for this protozoan. The stock culture
was then placed on the plate and placed in a 25o C incubator. The plates were given 3-5 days to grow
and then evaluated using a light microscope. The appearance of tracks in the media under
magnification was positive evidence for cysts formed in the culture. Once these tracks were verified the
plate was washed with 10µl of phosphate buffer solution.
From the solution on the plate 1 µl aliquots were taken and placed in 1.5 µl centrifuge tubes and
then centrifuged. After the centrifugation the supernatant was taken off the tubes and 1µl of phosphate
buffer was added back to each centrifuge tube and centrifuged for another 15 minutes. This process
was repeated another two times to ensure any E. coli was removed from the culture. After the cells were
cleaned they were combined into a stock culture and then standardized using a methylene blue and a
hemocytometer. After the cell culture was standardized, 100 µl aliquots were placed in a 96 well plate.
The cells were left for an hour to ensure they adhered to the well plates. The phosphate buffer was
then removed from each well. Then to these well plates 50 µl of extract was added. Once the plate was
then filled it was placed in the 25o C incubator. The plate was left for one week and then the cells
stained with trypan blue. This stain was used to distinguish the dead cells from any living cells. The
stained dead cells were then counted again using a clean hemocytometer to determine the percent kill.

A preliminary assay was developed by
combining multiple methodologies from peer
reviewed journals.

The success of this assay

proved to be challenging. The cell culture of the
Acanthamoeba castellanii was contaminated
multiple times with fungus spores. A myriad of
different growing conditions were then tested to
try to find an ideal condition for the protozoan to
grow, without the fungal spores contaminating.
The final determination for the assay was to
follow a standardized growing technique per
ATCC. This procedure was very different from
the original assay developed. Growing the cells
from this process gave much better results with
colony growth with minimal fungal growth. The
success of this growth process lead to the ability

Results:
The data that was obtained from this experiment was not positive for the hypothesis proposed. As
seen below in Table 1, there was not killing agent that affected the protozoan. This could be due to the
nature of the extracts not being active, or more likely that the time frame of the of testing was not
accurate.
Table 1: Extracts Tested and Percent Kill
Extract

Percent Kill

Extract

Percent Kill

Extract

Percent Kill

EWTEC
VIVELA
MYSPBE
CEMEB
VIPAC
XACEBE
OCLLBA
KOPIBA
EUMOBA
CAAMBA

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

BUNSBN
TRMABA
DINTRE
HPBREF
SECOLA
BEBRB
CETOBF
PANIC
DRCOVE
EWIGC

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

AMHALE
FIEXC
OCSIBE
STSIB

0%
0%
0%
0%

The assay development for testing natural
products against Acanthamoeba castellanii
has developed greatly since the beginning
of this project. The data collected from this
project specifically did not give positive
results, but still has excellent potential for
discovery.
To d eve l o p a b e t t e r p r o c e s s a
spectrophotometer could be utilized to
determine the absorbance before the
extracts were added and then after by using
the trypan blue stain each time.
The development for this assay are still
continuing and improving to hopefully find
a viable method for observing the activity
of the natural products against this disease.

Continuing Research:
From the past ten weeks there were
only forty samples tested from the
ninety-two that were prepared. The next
step for this project will be to test the rest
of these extracts.
Also different
incubation times will need to be tested to
determine the ideal time for killing
potential.
This research is currently
being pursued to find an answer for
Acanthamoeba keratitis.
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